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1 By specifying the densities of electrons in both the conduction band and the valence band, the electronic properties of the surface of the semiconductor base (collector cathode) can be controlled. The structure of this device presents an opportunity for studying the underlying physics occurring at the interface between two genres of plasmas, and allows the investigation of the impact of a pn junction on the effective secondary electron emission coefficient at the surface of the PBJT's base. In this work, we report the modulation of the plasma sheath in the PBJT for input voltages of less than one volt. The degree of modulation implies a ~360% change in the effective secondary electron emission coefficient of the cathode surface, with an associated change in the electron density of the gas-phase plasma. This type of control over the plasma density with the application of a single volt is not only unprecedented, but suggests potential applications ranging from plasma chemistry and materials processing to lighting and display technologies.
1. Wagner, C.J., Tchertchian, P.A., Eden, J.G.., "Coupling electron-hole and electron-ion plasmas: Realization of an npn plasma bipolar junction phototransistor", Applied Physics Letters, vol. 97, no. 13, pp. 134102-1 -134102-3, 2010 . 2. Tchertchian, P.A., Wagner, C.J., Houlahan, T.J., Li, B., Sievers, D.J., Eden, J.G., "Control of the interface between electron-hole and electron-ion plasmas: Hybrid semiconductor-gas phase devices as a gateway for plasma science", Contributions to Plasma Physics, vol. 51, no. 10, pp. 889 -905, 2011 . ________________________________ * Work supported by the U.S. Air Force Office of Scientific Research, the National Science Foundation, and the Department of Energy under grants FA9550-10-1-0048, CBET 08-53739, and DE-SC0001540, respectively.
